MCNP6.2 [1,2] was released in 2018 and is the latest production release of MCNP ® available from RSICC. MCNP6.2 includes all of the standard features for nuclear criticality safety (NCS) calculations that have been available for the past 15 years, along with new features for sensitivity-uncertainty based methods using Whisper [3] for NCS validation. MCNP6.2 verification using ENDF/B-VII.1 nuclear data was previously reported in [4, 5, 6] . This report focuses on the initial testing and verification of MCNP6.2 using the ENDF/B-VIII.0 nuclear data that were released in 2018 [7, 8, 9] .
If instead the ENDF/B-VII.1 ACE files were chosen as the default, then explicit suffixes (e.g., .00c) must be supplied to use the ENDF/B-VIII.0 ACE data for materials and FM cards.
If suffixes are needed, refer to the information in Appendix B to select the proper suffixes. In general, for room temperature problems, all ENDF/B-VII.1 suffixes of .80c should be changed to .00c on all material cards and FM cards.
B. Thermal scattering data
Because the new ENDF/B-VIII.0 ACE data for thermal scattering has significant changes in the ACE file names, all MT cards need to be reviewed and appropriately modified. Appendix C lists the new names to be used on the MT cards. Typical changes might be: lwtr à h-h2o hwtr à d-d2o, o-d2o poly à h-poly be-o à be-beo o-be à o-beo be à be-met h-zr à h-zrh zr-h à zr-zrh grph à grph or grph10 or grph30
For room temperature data (if it exists), the suffix to use is .80t. (There is no room temperature data for h-ice, o-ice, lmeth, orthoD, orthoH, paraD, paraH, or smeth.)
There are new ACE data files for H and O in ice, H in lucite, and Si and C in silicon carbide. The carbon data (grph) are also now available for graphite at 10% porosity, 30% porosity, or solid.
C. Special treatment for Carbon
The previous ENDF/B-VII.1 ACE data included data for natural, elemental carbon only, with ZA = 6000. The new ENDF/B-VIII.0 ACE data does not include data for elemental carbon -the specific carbon isotopes 6012 and 6013 must be used.
Material and FM cards that previously used 6000 or 6000.80c must be changed to use 6012 or 6012.00c or a mixture of 6012.00c (98.93 atom %) plus 6013.00c (1.07 atom %). These changes should be made to both material and FM cards.
Comparison of results for several ICSBEP-based benchmark suites using MCNP6.2 with ENDF/B-VII.1 and ENDF/B-VIII.0 nuclear data.
Three suites of verification-validation criticality benchmark problems were run in late-2018 and early-2019 to verify that MCNP6.2 performs correctly for NCS applications using either ENDF/B-VII.1-or ENDF/B-VIII.0-based ACE files:
• VALIDATION_CRITICALITY [10] -31 ICSBEP problems,
• VALIDATION_CRIT_EXTENDED [11] -119 ICSBEP problems,
• Whisper Benchmark Suite [12] -1101 ICSBEP problems.
Detailed results from the comparisons are shown in Appendices D, E, and F.
The criticality verification-validation suites were run on MacOS, Linux, or Windows systems with MCNP6.2 (the 2018 release) or MCNP6.2.1 (the 2019 version, with a few minor changes that do not affect criticality calculations). For MacOS, the suites were run on a Mac Pro computer using 64-bit executables, 12-core Xeon processor, MacOS 10.12.6, and 12 MCNP threads. For Linux, the suites were run on a single node of a LANL cluster, with 64-bit executables, 2-cpus with 18-core Xeon processors, RedHat 7 Linux, and 18 MCNP threads. For Windows, the suites were run on a Windows laptop using 64-bit executable, a quad-core I7-4930MX with hyperthreading, Windows 10, and 4 MCNP threads.
A. VALIDATION_CRITICALITY Suite
Detailed results for this benchmark suite are shown in Appendix D. 
B. VALIDATION_CRIT_EXTENDED Suite
Detailed results for this benchmark suite are shown in Appendix E. This benchmark suite includes 119 ICSBEP benchmark problems. Results are shown in Table E-1 and Figure E-1. Similar to the results from VALIDATION_CRITICALITY, the results are reasonable, with some general improvement and no glaring differences or unexpected large differences.
C. Whisper Benchmark Suite
Detailed results for this benchmark suite are shown in Appendix F. Table F -1 provides a summary of the overall differences, broken down into overall, Pu, HEU, MIX, IEU, LEU, and U-233 benchmarks. Tables F-2 through F-5 and Figures F-3 through F-6 show detailed comparisons for the separate groups of Pu, HEU, MIX, IEU, LEU, and U-233 benchmarks. Again some improvements are observed, with no significant or unexpected differences in results.
SUMMARY AND CONCLUSIONS
The general conclusions from this testing are:
• MCNP6.2 performs correctly using either ENDF/B-VII.1 or ENDF/B-VIII.0 nuclear data for NCS applications. No errors or unexpected code calculation behavior were observed.
• No significant large differences are apparent between ENDF/B-VII.1 and ENDF/B-VIII.0 results. In general, most results are comparable or slightly closer to experiment with ENDF/B-VIII.0, and some results are slightly worse.
• The LANL Monte Carlo group recommends that NCS practitioners upgrade to using the ENDF/B-VIII.0 nuclear data. Of course, much effort for code and data validation is required to make such an upgrade, and each DOE NCS site will have to assess when it is practical to make the transition. We have found no glaring changes that would prohibit an upgrade to ENDF/B-VIII.0 nuclear data. The advantages to using the most current and best nuclear data are obvious.
Appendix A. Obtaining and installing the new ENDF/B-VIII.0 ACE nuclear data
The new ACE files based on ENDF/B-VIII.0 nuclear data are available from the website nucleardata.lanl.gov. While that website has instructions for installing the data on your computer, it is suggested that NCS users instead follow the directions below.
(1) On your computer, create a temporary folder (directory) for downloading and decompressing the data files. Make sure that about 50 GB of disk space is available to handle the new data.
(2) Go to the website nucleardata.lanl.gov, and then download these files into your temporary folder: 
Appendix B. ENDF/B-VIII.0-based ACE files for neutron cross-sections
The release of ACE files based on ENDF/B-VIII.0 includes neutron cross-section data for 556 isotopes and thermal scattering S(alpha,beta) data for 33 materials [7, 8] . No data is provided for elements; the elemental carbon data provided in ENDF/B-VII.1 is not supported in ENDF/B-VIII.0.
The ACE files for neutron cross-section data are provided at 7 temperatures. The temperatures and ZAID extensions are: or, for metastable materials
where Z is the atomic number, A is the atomic mass number and S is the excited state number. We keep this anomaly for historical reasons. 
SZAID Identifiers
In keeping with the precedent set with the ENDF71x library [6] , we have used the 2.0.1 header format [8, 9] for the ACE data tables that are backwards compatible with the legacy or traditional header. These use an SZAID as the unique identifier which contains an SZA-an expanded ZA-and a three-digit extension. While MCNP cannot (yet) handle an SZA, we still make it available as a unique identifier for the materials in the Lib80x library. An SZA is calculated similarly to an ZA:
Like with the ZA, 242 Am is an historical exception where SZA=1095242 is used for the ground-state data and SZA=95242 is used for the first meta-stable state. The SZAID extensions and their associated temperatures are given in Table 1 .
Testing the ACE Files
We have performed a number of tests on the processed data to ensure it's quality. We have two main ways of testing the processed ACE files: 1) performing MCNP6 [10] calculations for benchmark models; and 2) running checkACE [11] , a series of checks on the physics of the nuclear data.
checkACE
checkACE is a collection of 10 Fortran routines which read the ACE files prepared by NJOY for MCNP. Common sense testing of data values is performed and anomalous results are reported. These results may be due to problems in the evaluation files, or in the NJOY processing, or in the checking procedures themselves. Follow-up investigation is required to pinpoint the cause of the anomalous results. We do not document here the specific checks that are performed by checkACE; those are reported in The Rules of CHECKACE -a Suite of Checking Codes for MCNP ACE Cross Section Files [11] . We do report on the anomalous findings and what we have done to mitigate the errors. Note that for some cases, we don't provide an immediate solution, but do note the issue.
The set of available S(alpha,beta) ACE files are listed below, with names, ZAIDs, and temperatures. Table F- 
PU-PU-SOL PU-MET

